Cointegration of DNA molecules introduced into mammalian cells by electroporation.
Electroporation was used to introduce a mixture of two plasmid-cloned genes into Chinese hamster ovary (CHO) cells, and the location of the two genes was subsequently determined by fluorescence in situ hybridization (FISH). The 25 kb Chinese hamster gene for dihydrofolate reductase (dhfr) in the form of a cosmid-derived 40 kb BglI fragment and the SV40 promoter-driven E. coli gene for guanine phosphoribosyltransferase (gpt) were co-electroporated and gpt + transfectants selected. Clones that had also integrated a single copy of the dhfr gene were studied by 2-color fluorescence in situ hybridization (FISH) to localize the integration site(s) of the exogenous DNA in metaphase chromosomes. All 9 clones examined showed co-localization of the two transgenes. The chromosomal site of integration was different in each clone. Co-integration was confirmed by co-amplification experiments. We conclude that, even when provided at low concentrations, separate soluble DNA molecules become linked upon gene transfer by electroporation, either by intracellular ligation prior to integration, or by co-integration at a common site in a given recipient cell.